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DETAILED ACTION 

Specification 

1 . The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

The following title is suggested: Multilayer Piezoelectric Actuator and Sensor. 

Claim Objections 

2. Claims 9, 1 0, and 1 8-27 are objected to because of the following informalities. 
The claim language of these claims is not clear, and while they could be interpreted 
more broadly, they have been interpreted in light of the specification and drawings. In 
claim 9, the language "when the cross section of the piezoelectric actuator is 
rectangular" is indefinite as it does not clearly define whether or not the cross section is 
rectangular or not, as this is simply a conditional statement. In claim 10, it is unclear 
what "various sensor piezoelectric layers of the sensor parts are located side by side in 
a plane transverse to the action direction." Based on the specification and drawings, it 
appears that this is intended to describe the two or three segments in a single layer of 
piezoelectric material, as shown in Figures 4 and 5. However, the terms "layers" is not 
commonly used to refer to segments that are side-by-side, but rather stacked. Also, in 
claims 10 and 18-22, the language "in the case of is indefinite as it does not clearly 
define whether the corresponding elements are intended to be further limitations to the 
claims, as these are simply conditional statements. In claims 23-27, it is unclear if 
"connected in series" is intended to describe a mechanical or electrical connection. 
Again, from the specification and drawings, it would appear that it was intended to 
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describe a mechanical connection, and will be interpreted as such. Additionally, in 
claims 23-27, the "and/or" terminology is indefinite as it does not clearly define what 
applicant regards as the invention. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. Claims 8, 13, 23, and 26 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Butcher et al. (US 5382865). 

5. With respect to claim 8, Butcher et al. discloses a piezoelectric actuator (Fig 1), 
comprising: an actuator part (items A and C) including multilayer construction of 
piezoelectric layers (item 1) perpendicular to the action direction, with inner electrodes 
(item 2) which are located between the piezoelectric layers and which can be acted 
upon by an electrical actuator voltage (items 3 and 4) for actuating the piezoelectric 
actuator part via outer electrodes (Fig 1), and at least one sensor part (item B) including 
further piezoelectric layers with inner electrodes at which an electrical sensor signal 
proportional to the actuation of the piezoelectric actuator can be picked up via further 
electrodes (column 2, lines 35-54), the piezoelectric layer for the actuator part and the 
piezoelectric layers for the at least one sensor part being integrated in one component 
as a piezoelectric actuator in such a way that individual sensor piezoelectric layers are 
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located at predeterminable spacing or locations between the piezoelectric layers for the 
actuator part (Fig 1). 

6. With respect to claim 13, Butcher et al. discloses the piezoelectric actuator 
according to claim 8, wherein the inner electrodes of the at least one sensor part are 
located in the corner region and are each contacted there by outer electrodes (Fig 1). 

7. With respect to claim 23, Butcher et al. discloses the piezoelectric actuator 
according to claim 8, wherein a plurality of sensor elements connected mechanically in 
series are connected electrically in parallel (Fig 1); and a plurality of actuator elements 
mechanically connected in series are connected electrically in parallel (Fig 1). 

8. With respect to claim 26, the claimed subject matter therein is the same as that 
of claim 23; therefore claim 26 is anticipated by Butcher et al. as in claim 23 above. 

Claim Rejections - 35 USC § 103 

9. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

10. Claims 9, 14, 18, 19, and 27 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Butcher et al. in view of Heinz et al. (US 6765337). 

1 1 . With respect to claim 9, Butcher et al. discloses the piezoelectric actuator 
according to claim 8. Butcher et al. discloses electrically positive and negative outer 
electrodes of the actuator part (Fig 1), and electrically positive and negative outer 
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electrodes of the sensor part (Fig 1) are each mounted on diametrically opposite sides 
of the piezoelectric actuator (Fig 1). 

Butcher et al. does not disclose expressly that when the cross section of the 
piezoelectric actuator is rectangular. However, it has long been held that it would have 
been obvious to a person of ordinary skill in the art to change the shape of the device as 
long as the device performs the same function as before (In re Dailey and Eilers, 149 
USPQ 47). 

Additionally, Heinz et al. teaches a piezoelectric actuator with a rectangular cross 
section (Figs 2A-2D), also including pairs of positive and negative outer electrodes 
mounted on diametrically opposite sides of the piezoelectric actuator (Figs 2A-2D). 

At the time of invention, it would have been obvious to combine the rectangular 
cross section of Heinz et al. with the piezoelectric device qf Butcher et al. for the benefit 
of providing a shape that can be easily and efficiently manufactured. 

12. With respect to claim 14, the combination of Butcher et al. and Heinz et al. 
discloses the piezoelectric actuator according to claim 9. Both Butcher et al. and Heinz 
et al. disclose that the inner electrodes of the at least one sensor part are located in the 
corner region and are each contacted there by outer electrodes (Fig 1 of Butcher et al. 
and Figs 2A-2D of Heinz et al.). 

1 3. With respect to claim 18, Butcher et al. discloses the piezoelectric actuator 
according to claim 13. Butcher et al. discloses a plurality of sensor parts (Fig 1). 
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Butcher et al. does not disclose expressly that the plurality of sensor parts have 
inner electrodes that are contacted in alternation by outer electrodes on different flanks 
of the corner region. 

Heinz et al. teaches a piezoelectric actuator in which the plurality of actuator 
parts in which the inner electrodes are contacted in alternation by outer electrodes on 
different flanks of the corner regions. 

At the time of invention, it would have been obvious to a person of ordinary skill 
in the art to combine the outer electrode arrangement of Heinz et al. with the 
piezoelectric device of Butcher et al. for the benefit of symmetry and uniform 
distributions of fields and stresses (column 5, lines 28-35). 

14. With respect to claim 19, the claimed subject matter therein is the same as that 
of claim 18; therefore, claim 19 is unpatentable over Butcher et al. in view of Heinz et al. 
as in claim 18 above. 

15. With respect to claim 27, the combination of Butcher et al. and Heinz et al. 
discloses the piezoelectric actuator according to claim 18. Butcher et al. discloses that a 
plurality of sensor elements connected mechanically in series are connected electrically 
in parallel (Fig 1); and a plurality of actuator elements mechanically connected in series 
are connected electrically in parallel (Fig 1). 

16. . Claims 10, 15, 20, and 24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Butcher et al. in view of Heinz et al. in view of Dibbern et al. (US 
5552658). 
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17. With respect to claim 10, the combination of Butcher et al. and Heinz et al. 
discloses the piezoelectric actuator according to claim 9. Butcher discloses a plurality of 
sensor parts each individually contacted by outer electrode (Fig 1). 

Neither Butcher et al. nor Heinz et al. disclose expressly that the various sensor 
piezoelectric layers of the sensor parts are located side by side in a plane transverse to 
the action direction. 

Dibbern et al. teaches a piezoelectric actuator in which the various sensor 
piezoelectric layers of the sensor parts are located side by side in a plane transverse to 
the action direction (Fig 4). 

At the time of invention, it would have been obvious to a person of ordinary skill 
in the art to combine the side by side arrangement of piezoelectric layers of Dibbern et 
al. with the sensor piezoelectric layers of the piezoelectric device of Butcher et al. as 
modified by Heinz et al. for the benefit of providing redundancy to the sensor 
piezoelectric layers. 

1 8. With respect to claims 1 5, 20, and 24, the claimed subject matter therein is the 
same as that of claims 14, 18, and 23 respectively; therefore claims 15, 20, and 24 are 
unpatentable over Butcher et al. in view of Heinz et al. in view of Boyd as in claims 14, 

18, and 23 as above. 

19. Claims 11, 16, 21, and 25 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Butcher et al. in view of Heinz et al. in view of Kawabata et al. (US 
6097134). 
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20. With respect to claim 1 1 , the combination of Butcher et al. and Heinz et al. 
discloses the piezoelectric actuator according to claim 9. 

Neither Butcher et al. nor Heinz et al. disclose expressly that both the outer 
electrodes of the actuator part and the outer electrodes of the at least one sensor part 
are located side by side on two diametrically opposite sides of the piezoelectric 
actuator. However, it has long been held that it would have been obvious to a person of 
ordinary skill in the art to shift the location of the parts of a device, as long as the device 
performs the same function as before (In re Japiske, 86 USPQ 70). 

Additionally, Kawabata et al. teaches a piezoelectric actuator in which both the 
outer electrodes of the actuator part and the outer electrodes of the at least one sensor 
part are located side by side on two diametrically opposite sides of the piezoelectric 
actuator (Fig 19 and column 8, lines 11-12). 

At the time of invention, it would have been obvious to a person of ordinary skill 
in the art to combine the outer electrode arrangement of Kawabata et al. with the 
piezoelectric device of Butcher et al. as modified by Heinz et al. for the benefit of 
reducing the amount of outer electrode material required and to reduce one of the cross 
sectional dimensions of the device. 

21 . With respect to claims 16,21, and 25, the claimed subject matter therein is the 
same as that of claims 14, 18, and 23 respectfully; therefore, claims 16, 21 , and 25 are 
unpatentable over Butcher et al. in view of Heinz et al. in view of Dibbern et al. as in 
claims 14, 18, and 23 above. 
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22. Claims 12, 17, and 22 rejected under 35 U.S.C. 103(a) as being unpatentable 
over Butcher et al. in view of Heinz et al. in view of Dibbern et al. in view of Kawabata et 
al. 

23. With respect to claims 12, 17, and 22, the claimed subject matter therein is the 
same as that of claims 1 1 , 14, and 18 respectfully; therefore, claims 12, 17, and 22 are 
unpatentable over Butcher et al. in view of Heinz et al. in view of Dibbern et al. in view 
of Kawabata et al. as in claims 11,14, and 18 above. 

Conclusion 

24. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Uehara et al. (US 5278471) and Boyd (US 6346764) disclose 
piezoelectric actuators that include segmented actuator layers. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Derek J. Rosenau whose telephone number is 571-272- 
8932. The examiner can normally be reached on Monday thru Thursday 7:00-5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Darren Schuberg can be reached on 571-272-2044. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Derek J Rosen a u 
Examiner 
Art Unit 2834 

DJR 
10/3/06 




